Because of the favourable outcome in patients with large intracranial artery thrombosis, there are few histopathological studies on this subject. Paterson observed that intimal haemorrhage due to rupture of capillaries derived from the main arterial lumens -was intimately concerned with the mechanism of cerebral artery thrombosis in six cases. ' Constantinides found that thrombi in large branches of the circle of Willis in 10 cases were attached to breaks in atherosclerotic or fibrosed arterial wall. 2 Sadoshima et al reported that intramural haemorrhage from small intramural blood vessels was the major cause of thrombosis in 39 thrombosed arterial segments of branches in the circle of Willis.3 There has been no other histopathological study on the mechanisms of large intracranial artery thrombosis. 4 Conversely, abundant histopathological studies have been performed on coronary artery thrombosis in myocardial infarction, and have documented a rupture of atheroma as a major cause leading to thrombus formation.5-'2 Though break,28 rupture,'-'0 fissuring5 8 11 12 and cracking8 of atherosclerotic plaque of the cerebral or coronary arteries are terms that have appeared in previous reports describing the disruption of the luminal surface of the plaque, we have used the term "rupture of the plaque" in this report.
The necropsied patients died within 28 days after brain infarction due to large intracranial artery thrombosis and we were able to perform detailed histopathological analysis on the mechanisms leading to the thrombus formation.
Subjects and methods Among 771 adult brains necropsied at the National Cardiovascular Center between 1979 and 1991, 114 brains had infarcts which had developed within 28 days before death. Of these cases, the intra-arterial thrombi in the circle of Willis and its major branches were histopathologically confirmed in only six cases, after thromboemboli originating from the heart or the carotid arteries and thrombi associated with aneurysms of the cerebral arteries were excluded. Two additional necropsy cases in other hospitals which met the same criteria were also included. We analysed the history of illness, CT scans of the brain, cerebral angiograms and necropsy findings of these eight patients. Angiographic examination of the cerebral arteries was performed on patients 1, 2, 5, and 7 after prodromal ischaemic neurological symptoms or brain infarction. The patients, seven men and one woman, were aged 61-77 (mean 66) years. The risk factors of the patients were assessed. All patients were hypertensive, and two had diabetes mellitus and another had hypercholesterolaemia (table 1) .
At necropsy, the brains were removed and fixed in 10% formalin. After fixation, the circle of Willis and its major branches were removed and decalcified in 45% formic acid (MCA), and they were histologically similar to the mural platelet-fibrin thrombus attached to the fibrosed wall of the left MCA trunk immediately distal to the severe stenosis. The occlusive thrombi observed in the remaining six cases were considered to have formed in situ and were non-embolic. Rupture of atheromatous plaques was observed in patients 3, 4, and 5. A plateletfibrin thrombus occluded the lumen at the site of the rupture of a fibrous cap over the gruel in the right MCA in patient 3 (fig 2) , and in the right VA in patient 4. The site of the rupture was heavily infiltrated with foam cells in this patient. The plaque rupture was observed at the greatest stenosis and its immediately proximal portion. The left VA of patient 5 showed a platelet-fibrin thrombus attached to the site of plaque rupture and an occlusive erythrocyte-rich thrombus. The site of plaque rupture was heavily infiltrated with foam cells (fig 3) . The plaque rupture occurred unrelated to segmental stenosis. Cholesterol crystal emboli were found in the leptomeningeal branches of the bilateral posterior cerebral arteries resulting in multiple small cortical infarcts. The figure 6 ). Figure 7 illustrates the stenosis of the Our study has shown formation of nonocclusive mural thrombi or occlusive thrombi without plaque rupture. The thrombi localised at sites immediately distal to the greatest stenosis in patient 7 demonstrated a lamellated structure suggesting step-wise progression and extension of the mural thrombi
